Brimham Rocks: a short field guide by Wakefield, O.J.W.
11th SEPTEMBER 2016
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 Na onal Trust Visitor Park - Brimham Rocks.  The site has spectacularly exposed rock pinnacles that 
allow a three-dimensional insight in to a complex ancient ﬂuvio-deltaic system.  This part of the ﬁeld 
trip will focus on iden fying and interpre ng a series of sedimentary structures and rela ng them to a 
variety of deposi onal bedforms.
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Carboniferous rocks accumulated in a variety of deposi onal environments including ﬂuvial, deltaic, 
paralic, shallow- and deep-marine se ngs (Stone et al., 2010).  The accommoda on space available 
to deposit the sediment in the aforemen oned environments varied due to complex interplays 
between ac ve faul ng, subsidence and eusta c ﬂuctua ons in rela ve sea level (Stone et al., 2010).
Brimham Grit
The Kinderscou an (Bashkirian) Brimham Grit exposed in the Na onal Trust Brimham Rocks Park is 
located east of Pateley Bridge at about ~275 m above OD.  The Brimham Grit is primarily characterised 
by coarse-grained, cross-bedded, feldspathic to subarkosic sandstones.  These cross-bedded 
sandstones commonly occur on a range of scales, stacked in complex ver cal and lateral assemblages 
that were deposited in a ﬂuvio-deltaic system.
Numerous works have looked at a variety of ﬂuvial and deltaic Carboniferous se ng within the 
Pennines (McCabe, 1977; Collinson, 1988; Gawthorpe et al., 1989; Mar nsen et al., 1995; Hallsworth 
and Chisholm, 2008; Waters et al., 2008).  Indeed the rocks at Brimham Rocks were ﬁrst described and 
the name 'Brimham Grit' was ﬁrst used by Philips (1836) in his work “Illustra ons of the Geology of 
Yorkshire, Part II”.  
Although the Brimham Grit and speciﬁcally the Brimham Grit exposed at Brimham Rocks are 
men oned in numerous publica ons (Mackintosh, 1865; Dakyns, 1893; Tonks, 1925; Hudson, 1937; 
Jones, 1942; Wilson, 1960; Wilson and Thompson, 1965) rela vely li le detailed work has been 
undertaken speciﬁcally on the Brimham Grit.  Only work by Reid (1996) has speciﬁcally sought to 
iden fy the palaeo-deposi onal se ng for the Brimham Grit.  In this work Reid (1996) describes the 
parts of the Brimham Grit as “alluvial delta-front grit sequence”, which is in turn overlain by erosively 
based “major channel grit sequence” evolving upwards into “alluvial ﬂood plain sequence” that 
encompassed a sequence of mul -storey, mul -lateral “ﬁxed chute-like channel complexes”.  The 
palaeoﬂow direc on for the ﬂuvio-deltaic Brimham Grit is generally to the south (Reid, 1996).  
A more modern study by Roman Soltan (based at the Fluvial Research Group in Leeds University) has 
taken a very high-resolu on facies and architectural element analysis of all the outcrop at Brimham 
Rocks.  Some of Roman’s ini al work is included as part of this ﬁeld guide and Roman Soltan and the 
FRG are thanked for allowing this. 
***Brimham Rocks has been designated as a Site of Special Scien ﬁc Interest (SSSI) as 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































25k OS map and aerial photograph of Brimham Rocks.  Locali es are highlighted on the aerial photograph.





Loca on 2A - Bedform Dewatering
Dewatering structures isolated within a single cross-bedded set (photo and diagram below).  
Overlying sets remain undeformed.
Two prevailing interpreta ons are commonly used to describe the observed dewatering structures; (i) 










Loca on 2A - Bedform Dewatering
Conceptual two-dimensional cross-sec ons examples of seismic and overburden associated 
dewatering mechanisms.
In-channel bedform with an ac ve slipface migrates and generates crossbedding as material casades 
down the bedforms front.
Seismic induced dewatering Overburden pressured dewatering
The resultant sedimentary expression varies li le between the two diﬀerent interpreted 
mechanisms.  Seismic induced dewatering would likely eﬀect all ac ve bedforms at the  me of the 
event.  Due to the absence of further examples an overburden mechanism is preferred.
Seismic event disrupts deposited sediment and 
causes movement. This movement causes 
slumping of some crossbedding. Water within 
porespace is pushed out under remobilisa on of 
sediment.  
Waterlaiden bedforms migrate.  As subsequent 
bedforms migrate and climb over others the 
overburden pressure provided by the weight of 
the climbing bedform causes compac on in the 





Loca on 2B - Channel Bounding Surface
Rare example at Brimham Rocks of a channel bounding surface.  The channel bounding surface is 
iden ﬁed by the trunca on of the underlying crossbedding sets.
5 m
Note that some cross-beds appear to 
‘curve’ and this is likely related to the 
outcrop face being curved and cross 
cu ng the various bedforms at a 
variety of changing angles.
Cross-bedding occurs on a variety of 
scales and each is linked to the size 
and type of bedform that created it 
and the amount of that migra ng 
bedform which has subsequently 
been preserved.
From this outcrop example we can 
iden fy larger ‘marcoforms’ where 
the cross-beds exceed 5 m in length.  
These cross-bed sets were likely 
created by in-channel migra ng 
barforms.
Channel bounding surface
In the absence of addi onal 
channel bounding surfaces this 
en re succession is assumed 









Loca on 2C - Idol Rock
Rela vely famous example of some of the ‘balancing rock’ outcrops within the park and an excellent 
photo stop.
Idol Rock, pictured below, is a spectacular example of how much rock can be balanced on such a small 
pedestal, but how heavy is Idol Rock?... 
A variety of diﬀerently orientated photos of Idol Rock.  Note the size of the pedestal from all orienta ons. 




Loca on 2C - Idol Rock cont’d
Applying a li le bit of maths using some approximate measurements:
Ÿ For ease of calcula ons if we assume Idol Rock has a simple cylindrical shape with a height of 6.5 m 
and a width of 4 m then it has an volume of ~81.7 m³ or 106.8 yd³.
Ÿ Sandstones weigh ,on average, ~2300 kgs per cubic metre = 3915.5 lbs per cubic yard.
Ÿ So Idol Rock weighs ~ 187867 kgs or 414175 lbs.
Ÿ Idol Rock sits on an pedestal with an area of  ~0.25 m² (2.7  ²).




Loca on 2D - Lateral Accreta on 
This outcrop exposes an example of lateral accre ng cross-bed sets.  Rather than this being lateral 
accre on from a pointbar in a meander loop, this examples of lateral accre on is more likely belonging 
to an in-channel barform that had a component of lateral movement.
Shadow
Smaller stacked sets of cross-bedding
Laterally accre ng 
cross-beds
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